temporal and spatial range. Oneota sites date be tween AD 1000 and the early historic period and are commonly found in the Prairie Peninsula of Iowa, Illinois, Wisconsin, southern Minnesota, and northern Missouri (Boszhardt et al. 1995; Gib bon n.d.; Green 1995; Henning 1998a) . Additional remains have been found in areas considered pe ripheral to this Oneota heartland (such as the central Minnesota woodlands, northeastern Plains, central Plains) (Bozell and Carlson 1999; Gibbon 1995; Henning 1998a Lip ware from White Rock phase sites is clearly comparable to Oneota ceramics (Logan 1995 (Logan , 1998a Marshall 1969; Rusco 1960) . This simi larity can be explained through the process of migration (Logan 1995 (Logan ,1998a . Migration is defined "as a permanent or semipermanent change of residence" (Lee 1966:49) . Archaeological interpretation of this form of population movement is commonly based on the identification of an intrusive population or site-unit intrusion (Willey et al. 1956; Rouse 1958 Rouse ,1986 Haury 1958) . Rouse (1958:64) suggested that the following five steps must be followed:
in order to demonstrate adequately that mi gration has taken place: 1) identify the migrat ing people as an intrusive unit in the region it has penetrated; 2) trace this unit back to its homeland; 3) determine that all occurrences of the unit are contemporaneous; 4) establish the existence of favorable conditions for migration;
and 5) demonstrate that some other hypothesis, such as independent invention or diffusion of traits, does not better fit the facts of the situa tion.
Haury applied a similar approach in his identi fication of migration at Point of Pines, Arizona. The above statements illustrate how Rouse (1958) and Haury (1958) sought to identify prehistoric migrations through the identification of intrusive archaeological units. These units must share at least some defining characteristics with contemporaneous units outside the region. Rouse (1958:64-66) added that evidence for "favorable conditions for migration" must be shown. Al though this is a laudable point, identifying favorable conditions or causes for migration is an extremely difficult task for the researcher dealing with prehis toric people. This is due in large part to the many factors (economic, social, ideological) and individual perspectives that affect the complex de cision-making process of migration and limits of the archaeological record (Anthony 1990 (Anthony :898-899, 1997 . Favorable conditions for migration can be viewed as push and pull factors, as well as pos sible obstacles perceived by the potential migrants for the area of origin, area of destination, and inter vening space (Anthony 1990; Lee 1966 ). Rouse's (1958) last step echoed an introductory statement by Haury (1958:1) that "[t] he archaeolo gist must, in the course of his analysis, sort out the clues which truly reflect population movement from those which may be due to other mechanisms of cultural transmission and change." A variety of cultural processes (such as diffusion, exchange and short-term population movements such as resource procurement trips or visiting) can produce intrusive or anomalous cultural traits in the archaeological record. As a result, careful evaluation of different lines of archaeological evidence is needed to test the hypothesis of migration, as well as alternative hypotheses.
The identification of past migrations should be part of much broader analyses of the process of migration and its ramifications. Much remains to be considered once an instance of prehistoric migration has been shown to be the most likely explanation for a particular archaeological mani festation. Analysis of this process provides insight into the context of the population movement, the obstacles faced, and effects on the migrating, con tact, original, and more distant populations. These studies must draw not only on the particular evidence associated with population movement, but also on general principles of migration (An thony 1990 (An thony ,1997 Lee 1966; Lewis 1982 Beck 1995; Scott 1995) . This pottery is smooth-surfaced and shell-tempered. Forms include jars, beakers and water bottles (Scott 1995:49) . Jars commonly have short rolled rims and shoulder decorations consisting of sets of incised diagonal lines arranged as alternating triangles.
White Rock ceramics clearly differ from those associated with the Central Plains tradition. The former have a smooth exterior surface that is some times simple-stamped or cord-marked. They are thin with shell, sand or grit temper. Jars appear to have been globular with generally high, straight to slightly flaring rims. As implied in the name given by Rusco (1960:30) to this rim type, Walnut Deco rated Lip, the most common form of decoration is applied to the top or inside of the lip and consists of tool impressions or incisions (Figure 3a) . Other decoration is found on the upper body and handles and includes trailed or incised parallel lines or chev rons sometimes combined with sets of punctates ( Figure 3 ) (Logan 1995 (Logan ,1998a Rusco 1960 1994:22) . This is readily apparent in the analysis of White Rock arrow points, which are frequently unnotched and formed through mini mal retouch of one or more edges of a thin flake (Owada and Ritterbush 1999) . This contrasts with the predominant form of Central Plains tradition arrow points that are side notched or side-and basally notched and were clearly produced through greater effort (e.g., multistage production of bifa cial and invasively retouched preforms that were later notched).
Differences between the tool inventories of these two complexes are also apparent in the pres (Kivett and Metcalf 1997:122-126) . Those found at White Rock sites are markedly different, consist ing of disk pipes carved from red pipestone. Such pipes are considered an Oneota horizon style marker (Henning 1998b: 11) .
Contrasts between the White Rock phase and Central Plains tradition are also seen in settlement and subsistence patterns. Central Plains tradition populations were sedentary, living in substantial permanent or semi-permanent daub or earth struc tures. These habitations were commonly scattered as single lodges or small clusters of lodges along (Logan 1995 (Logan ,1998a (Logan , 1998b . Although evidence for gardening has been found at the larger White Rock sites, garden pro duce may have served as a supplement to wild resources. Emphasis on bison hunting implies mo bility, reflected by unsubstantial house structures and short-term campsites. Vestiges of houses at the White Rock site consist of two areas of postmolds scattered around a hearth (Rusco 1960) . These post-supported lodges were probably cov ered with hides, mats, bark, or other perishable material. White Rock sites include both short-term campsites (e.g., Green Plum and Blue Stone sites) and more permanent settlements (e.g., the Warne and White Rock sites). The latter occupy extensive areas of uplands above White Rock Creek.
ONEOTA TIES
The contrasting nature of White Rock phase and Central Plains tradition assemblages and their modes of adaptation clearly show that the White Rock phase is a site-unit intrusion. Due to the lack of visible ties to the Central Plains tradition, re searchers of the White Rock phase have looked eastward to the Oneota tradition of the upper Mid west for comparable materials (Logan 1995 (Logan , 1998a Marshall 1969; Neuman 1963; Rusco 1960; Wedel 1959:612-614) . The most obvious similarities between these complexes are in the Early analyses of White Rock assemblages identi fied a predominance of sand or grit temper (Rusco 1960; Neuman 1963; Marshall 1969) . This differs from the characteristic shell temper in Oneota ce ramics (Overstreet 1997; Henning 1998a; Gibbon n.d.; Betts 1999) . Shell temper also is found in White Rock ceramics, yet was documented in relatively small quantities by Marshall (1969) at the Glen El der site, by Neuman (1963) at the White Rock, Intermill, and Warne sites, and by Rusco (1960) (Hill and Wedel 1936:35; Fishel 1995 Fishel :48, 1999 Harvey 1979:66; Henning 1995:74-75 (Logan and Banks 1994:70-75; Logan 1995 Logan :99-101, 1998a Fishel 1999:48-50; Logan 1995 Logan :99-101, 1998a Logan and Banks 1994:70-72) . The radiocarbon assays demonstrate contemporaneity between the White Rock phase and Oneota tradition.
EXPLAINING ONEOTA IN THE CENTRAL PLAINS
The White Rock phase is clearly a site-unit intrusion in the central Plains associated with the Additional support is the magnitude of simi larities between the White Rock phase and Oneota tradition. Although diffusion of traits commonly occurs as a result of direct or indirect cultural inter action, acculturation to the point of complete or near complete loss of identity is improbable.
Oneota traits have been found in other regions
peripheral to the Oneota heartland. Gibbon (1995) suggested that conquest and alliance building, shifting ethnic boundaries and styles, or exchange may explain these occurrences. The former two mechanisms of change are, like acculturation, forms of diffusion that are expected to affect in dividual traits or sets of traits, rather than entire cultural identities. Likewise, exchange would plau sibly result in the appearance of new objects or styles, but would not alter the entire assemblage and settlement and subsistence patterns of the re ceiving population. lier, migration is a form of population movement that involves "a permanent or semipermanent change of residence" (Lee 1966:49) . This defini tion implies a move of relatively large distance and definitiveness (Tilley 1978:50) . Less perma nent population movements are sometimes referred to simply as a form of mobility, although more pre cise definitions can further classify population movements (e.g., Tilley 1978:48-57 Analogies for circular or seasonal migration into the Plains from the east exist from historic times. The eighteenth to early nineteenth century Kansa, a Dhegiha Siouan-speaking group, trekked westward from their permanent villages along the lower Missouri River for annual bison hunts (Unrau 1971:38-39; Norall 1988:61,138 (1995:86-91, 1996, 1999) suggested that its in habitants participated in communal bison hunts that may have taken them into the central Plains.
Another Oneota group, represented by the White Rock phase (Logan 1995; Logan and Banks 1994) (Fishel 1995 (Fishel :91,1999 . in the Dixon site assemblage (Finney and Crawford 1999; Fishel 1995 Fishel ,1996 Fishel ,1999 extensive nature) could be explained in terms of either temporary (but repeated) or permanent use, it is difficult to imagine temporary occupation in association with gardening. Evidence for garden ing consists of charred corn kernels (Neuman 1963:291-292; Rusco 1960:50) and the frequent occurrence of scapula tools, including hoes and squash knives (Anderson 1994; Logan 1995; Marshall 1969; Neuman 1963; Rusco 1960 ). An isolated find of two bison scapula hoes on the floodplain of White Rock Creek below the White Rock site may mark the location of gardens used by that site's occupants (Logan and Hedden 1992:34-35 (Hoard et al. 1993; Miller 1991; McLean 1999) . Other western lithic materials have been identified at the Warne site. A purplish quartzite derives from the Hartville Uplift of east ern Wyoming (Logan 1995:98) . Four small flakes of obsidian from Warne have been traced to the Malad region of southeastern Idaho, while two oth ers have been traced to Obsidian Ridge in New Mexico (Hughes 1994 (Hughes , 1995 Logan et al. n.d.) .
These exotic lithics indicate travel or contact with populations having access to these northwestern, western, and southwestern sources (Ritterbush 1999; Logan et al. n.d. Morrow 1984 Morrow , 1994 Plattsmouth, Nehawka, and other cherts (Holen 1983 (Holen , 1991 McLean 1998; Morrow 1984 Morrow , 1994 Reid 1980 Reid , 1984 (Anderson 1978; Finney and Crawford 1999; Fishel 1996) . As a result, Oneota occupants of this region were dependent on nonlocal materials that were likely obtained through trade and travel. (Logan 1995 (Logan , 1998a . The hy pothesis that this phase represents evidence of an Oneota migration has been evaluated in light of the concept of migration and its integration into archaeological research. As noted earlier, Haury (1958:1) stated that migration is probable "if there suddenly appears in a cultural continuum a con stellation of traits readily identifiable as new, and without local prototypes." This is certainly true in the central Plains where the "new" White Rock phase appears without any local prototype, or, in other words, appears "as an intrusive unit in the region" (Rouse 1958:64) . This intrusive cultural manifestation can be traced, at least generally, to its eastern homeland. The White Rock phase pre serves "unmistakable elements" from its pattern of origin (Haury 1958:1) , the Oneota tradition.
Temporally, the White Rock phase overlaps the Oneota occupations of the not too distant Leary and Dixon sites (Boszhardt et al. 1995; Fishel 1999; Logan 1995 Logan :99-101, 1998a Logan and Banks 1994:70-72) . The site-intrusive, rather than trait-intrusive (Willey et al. 1956 ), nature of the White Rock phase argues for population movement rather than some "other mechanism of cultural transmission and change" (Haury 1958:1; Rouse 1958) .
The site-intrusive Oneota remains of the White Rock phase support the interpretation that an Oneota population moved into the heart of the Understanding Oneota migration in the central Plains is critical to interpreting Late Prehistoric cul tural dynamics of the Plains and adjacent Prairie Peninsula. Likewise, it brings us closer to under standing the broader process of Oneota expansion (Benn 1989; Gibbon 1995) . Migration theory as de veloped in other social sciences outlines some of the general principles associated with this cultural process (Lee 1966; Lewis 1982) . Integration of these principles into archaeological research provides insight to the context of past migrations, the associated decision-making process, and the implications and ramifications of population move ment (Anthony 1990 (Anthony , 1997 . It is our hope that continued analysis of Late Prehistoric Oneota and Plains contexts and assemblages will culminate in explication of processes of regional culture change, including migration. 
